SEC. 1062 

METHOD FOR REMOVING PHOTORESIST 

BACKGROUND OF THE INVENTION 
L Field of the Invention 

[0005] The present invention relates to a method of removing photoresist. 

i • . 

More particularly, the present invention relates to an ashing process for removing 

photoresist from a wafer. 

2. Description of the Related Art 

[0010] Usually, a semiconductor chip is manufactured from a pure silicon 
wafer by repeatedly performing unit processes on the wafer, such as 
photolithography, etching, ashing, ion diffusion, and film deposition processes. 
[0015] Photolithography comprises a step of spin-coating the wafer with a 
photoresist (material capable of facilitating a photochemical reaction), a step of 
exposing the wafer to radiation (such as ultraviolet light) directed through a 
reticle bearing a pattern corresponding to that of a circuit pattern such that the 
pattern of the reticle is replicated in the photoresist, and a step of developing the 
photoresist to pattern the photoresist. After the photoresist is patterned, the wafer 
is etched using the photoresist pattern as a mask so that the circuit pattern is 
produced on the wafer. Then the photoresist remaining on the wafer is removed 
by ashing. 

[0020] Conventional ashing apparatus include wet ashing apparatus for 
removing the photoresist using chemicals and dry ashing apparatus for removing 
the photoresist using plasma and O3. Recently, dry ashing apparatus for removing 
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the photoresist using plasma have been mainly used in the industry. Examples of 
such dry ashing apparatus are disclosed in U.S. Patent No. 5,226,056 and U.S. 
Patent No.5, 228, 052. 

[0025] The conventional dry ashing apparatus disclosed in these patents 
comprise a process chamber in which the ashing process is performed, a wafer 
stage for supporting the wafer to be ashed, wafer setting pins disposed on the 
wafer stage for positioning the wafer relative to the wafer stage, and a heater 
installed within the wafer stage for heating the positioned wafer to a desired 
temperature. 

[0030] A processed wafer is transferred by a transfer apparatus into the 
process chamber of the ashing apparatus. The wafer setting pins are raised a 
desired distance above the wafer stage to receive the wafer. The wafer setting 
pins are then lowered to a position at which the wafer is positioned on the upper 
surface of the wafer stage. 

[0035] Once the wafer is positioned on the upper surface of the wafer stage, 
the wafer is heated by the heater to a desired temperature. Subsequently, process 
gases are supplied into the process chamber and the gases are excited by 
supplying power thereto in order to produce plasma. The plasma reacts with the 
upper surface of the wafer positioned on the wafer stage. Thus, the patterned 
photoresist situated at the upper surface of the wafer is removed, i.e., is ashed. 
[0040] However, the conventional plasma ashing apparatus cannot remove 
the photoresist from all of the surfaces (front, side, and rear) of the wafer that are 
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coated with the photoresist during the photolithography process, because the 
wafer rests on the upper surface of the wafer stage during the ashing process. 
That is, photoresist is only removed from the upper surface of the wafer by the 
plasma. 

[0045] Accordingly, a pin-up ashing process has been proposed for removing 
the photoresist from the side surface and rear surface of the wafer. The 
conventional pin-up ashing process comprises ashing the wafer at a desired 
height from the wafer stage after the photoresist has been removed from the 
upper surface of the wafer by ashing. Such a pin-up ashing process allows all of 
the photoresist to be removed from the wafer, including that on the side and rear 
surfaces of the wafer. However, if the conventional pin-up ashing process 
requires a large amount of time for removing the photoresist separately from the 
upper surface, and from the side and rear surfaces of the wafer. Accordingly, the 
conventional pin-up ashing process lowers the productivity of the overall 
manufacturing process. 

[0050] The subsequent processes, such as a diffusion process, may take place 
at a temperature greater than 800°C. If the pin-up ashing process is omitted to 
save time, the photoresist remains on the side and rear surfaces of the wafer 
during the subsequent high-temperature process. In this case, the photoresist is 
oxidized. Oxidation of the photoresist may produce defects in the resultant 
semiconductor device. 
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SUMMARY OF THE INVENTION 
[0055] It is therefore an object of the present invention to provide a method 
of efficiently removing photoresist from all surfaces of a wafer. 
[0060] According to one aspect of the present invention, the method 
comprises step for transferring a wafer coated with a photoresist into a process 
chamber, positioning the wafer on the upper surface of the wafer stage and 
heating the wafer on the wafer stage to a temperature of 210°C to 230°C using 
the heater disposed within the stage, raising the heated wafer a predetermined 
desired above the upper surface of the wafer, and only ashing the photoresist 

> 

from the wafer with plasma once the wafer has been raised above the upper 
surface of the wafer stage. 

[0065] Preferably, the wafer is manipulated within the process chamber by 
one or more setting pins extending through the wafer stage. The setting pins are 
first raised from a wafer stage inside the process chamber to receive the wafer. 
The wafer setting pins are then lowered to set the wafer down on the upper 
surface of the wafer stage where the wafer is heated. Finally, the wafer setting 
pins are raised to position the wafer above the upper surface of the wafer stage in 
preparation for the ashing process. The distance by which the wafer is spaced 
from the upper surface of the wafer stage during the only ashing process is 
preferably between 9 rain to 1 1 mm, whereby the wafer remains at a temperature of 

210°C to 230°C. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0070] The above and other objects, features and advantages of the present 
invention will become readily apparent from the detailed description of the 
preferred embodiments that follows, with reference to the accompany drawings, 
in which like reference numerals designate like elements. 

[0075] FIG. 1 is a schematic diagram of an apparatus for removing 
photoresist according to the present invention. 

[0080] Fig. 2 is a flow chart illustrating a method of removing photoresist 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0085] The present invention will now be described more fully with 
reference to the accompanying drawings. 

[0090] FIG 1 schematically illustrates an apparatus for removing photoresist 
according to the present invention. 

[0095] The apparatus for removing the photoresist according to the present 
invention comprises a standby chamber (not shown) in which a wafer 80 waits 
after having been processed, a process chamber 150 in which the photoresist 
formed on the various surfaces of the wafer 80 is removed, a loadlock chamber 
(not shown) interposed between the standby chamber and the process chamber 
150, a robot arm (not shown) for transferring the wafer 80 from the loadlock 
chamber into the process chamber 150, and a central control unit (not shown) for 
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controlling the apparatus. 

[0100] A wafer stage 156 is disposed in the process chamber 150 for 
supporting the wafer 80 transferred into the process chamber 150 by the robot 
arm. One or more wafer setting pins 158 extend through the stage 156 and can be 
elevated to receive the wafer 80 from the robot arm. A heater 157 is installed 
within an upper portion of the wafer stage 156 for heating the wafer 80, The 
ashing apparatus also comprises a gas distributing plate 153 for uniformly 
distributing a process gas for the ashing process throughout the interior of the 
chamber 150. 

[0105] Also, the ashing apparatus comprises a vacuum exhaust module 151 
for regulating the pressure within the process chamber 1 50 so that the ashing 
process is performed at a desired pressure, a gas supply module 152 for 
supplying the process gas to the gas distributing plate 153, and a power supply 
module 154 for supplying a power of certain frequency to the process gas to 
convert the process gas into a plasma 90. 

[0110] Next, the method of removing the photoresist according to the present 
invention will be described with reference to FIG 1 and FIG. 2. 
[0115] The processed wafer 80 is transferred to the wafer standby chamber 
by a wafer transfer unit (not shown). The robot arm installed in the loadlock 
chamber transfers the wafer 80 from the wafer standby chamber to the process 
chamber 150 via the loadlock chamber. At this time, the wafer setting pins 158 
are raised a predetermined distance above the wafer stage 156. Thus, the robot 
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arm loads the wafer 80 onto the wafer setting pins 158 (S10). 

[0120] Subsequently, the wafer setting pins 158 are lowered such that the 

wafer 80 is positioned on the upper surface on the wafer stage 156. At this time, 

the vacuum exhaust module 151 exhausts the process chamber 150 to change the 

pressure of internal process chamber 150 to a vacuum pressure required for the 

ashing of the photoresist to occur (S20). Also, the heater is operated to heat the 

wafer 80 to a temperature between 2 1 0°C and 230°C (S30). 

[0125] Next, the wafer setting pins 158 raise the wafer 80 off of the wafer 

stage 156 (S40). In particular, the wafer 80 is spaced (A in FIG 1) by about 9 mm 

to 1 1 mm above the upper surface of the wafer stage 156 under the direction of the 

controller of the apparatus. The internal pressure of the process chamber 150 is 
maintained at a vacuum level, and the heater 157 continues to heat the wafer 
stage 156. As a result, the wafer 80 remains at a constant temperature of 210°C to 
230°C even though the wafer 80 is spaced from the wafer stage 156. 
[0130] Next, the gas supply module 152 supplies the process gas into the 
process chamber 150 through the gas distributing plate 153, and the power 
supply module 154 supplies power of a given frequency to the process gas within 
the process chamber 150. Thus, plasma is generated inside the process chamber 
150, and reacts with the wafer 80 situated on the wafer setting pins 158. 
Accordingly, the plasma 90 remove the photoresist completely from all surfaces 
of the wafer 80. 

[0135] As described above, according to the ashing method of the present 
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invention, the wafer 80 is kept at a constant temperature from 210°C to 230°C 
after being loading onto the wafer stage 156, and the plasma ashing process is 
performed after the wafer 80 is spaced a distance of 9 mm to 11 mm from the 

wafer stage 156. Thus, the plasma removes the photoresist from all of the 
surfaces of the wafer 80 without delay. 

[0140] Finally, although the present invention has been particularly shown 
and described with reference to the preferred embodiments thereof, various 
changes in form and details may be made thereto without departing from the true 
sprit and scope of the invention as defined by the appended claims. 
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